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(57) ABSTRACI 

A safirtv bilt rtlracior, c&pcdsliy for us<e in inotur vehicle'^, 
IS piuvuifct;, and has- a i)Itwkii)g s-ystera auiJ a tenMoning 
dcvii:c> wliit-h ,icis (jn a !>clt slisfi, !\'r Cifiyinp, c>ui a 
levcrMbk pn-ttiiSKiiiiri<; ot an occup.inS. A ■spiral tootbini; 
«i(.'!>tjes with sn extems! t(X)thjng of tiio l^dt sh-isi, anii is 
supporicd asjams; a fixtd atiinier-bcaas-g, isici) tiwi upun an 
a.si;il ioatlinp of the s.{5ira) uxuhiisg dtrecsed agamsi the 
couHier-beanng due. to ioad actinct on the !x;ii ■shafi in a belt 
witbiJtawal aitctiion, fcSaTion oi ihc spiral uniifiing, for 
receiving lorcjue applisfd by ihe beli hbsil, is prevented via a 
support force. An eJectiic motor is coupled to fhe beJt sliafi 
via the spiral toothing. 
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SAFFTY BEr .T RETRACTOa HAVING A 
PRETENSiONiNG DEVICE 

[Wmj The invcfitit-n rt-lstes to a safety htW. retractor, 
a^cially for use in niotor vehicles., having a biockins 
%y>lcm ibat is cotifi. n i v, } h k AO'jitivt. a U or t>tU 
sttap sctJMtivt TidiiDf. iftj i;.,-^o hi\ *^[i'.ioomgtk\tte, 
whi^h '^ts on ho bell shall, jcf tstnmg out a ft\crsjble 
p fcU n-: ) ^Hii o! 'U ( ccup mis, whereby the bcli shaft can be 
V. )a5ik J xMiii < f! tiet-tri.. n otor, its a twisfoacr drive, vii an 
iiilcrposw! goaf niechamsm. 

[OOflSJ A satety W.U rtir.iaiif ins 'hi. rfton mcniioftt,a 
teanjre<; islcnovm fr m LPO 8*33 ^ A2 An elf ctnt moiot, 
<.vhtci5 i"i rota ibk tm! i m b< It in \.irt Inc j ftvt> )n 
hut <iiso in tfjt b<.l! ' richn<„ tiir u ^ v ^ ' t 

i->tit '>hafi of ito {h U n. ! ki tK ^ i . v i i 
snttffKscd ftCdf !m<,hii«^m -irxi s i funi. k ! l.' tii 
dfiMng S!<t«»Uan">, acijustahit. torques <,<io mad m sci 
upon tht bdt ^baft Iti ihis <-onni.c .on, sn a preiJ<,Jc.mimi.d 
^hiiX pttwticn of tilt, geir njtch nism, the l<,>rqut, iJoli\er(.^1 bv 
the ekwtriv moto' cin In. ir<n3ster<-ed lOr !cnsfo«iijg »hc belt 
slrdp 00 ihi btit sh.i*'t \^ itb ' >, <5uch a i«ns»ontBg, with 
the kmwi sdfeij b(.U rvtra^ti r lii-^tinctjoa js made between 
3 so-calii-J ;>r., tns on n<. mti 3 r<'rio™8nce leitsioning 
Wit 11 )h ^ iji I !u M.) ^al [ (.[i.ns(onjngJhestrai>pedl-ra 
<v jj 1111 j[ n tiK (KvuiiiKi oi eed v}"»gfcs or deccl- 
1. t I 1 t' I U i %s t'ii. (h i )ki k : iiie triggenng of the 
perfortnantt t(-nMoniug <i«.vf.ng in BCtident, k puHed via 8 
reduced torque of the etanc motor lato his normal sitting 
pasitioa, and belt slack js rernoved from the safely belt. 
Sms-c upon v.ts.'.dtion of »he change m <ipLtsi the j)ai<rn<;u>n 
mg is 1,0 itludt'tJ lid as a reversjbii. pK'vfc."* can aj^am be 
mtr'.iiiK<v-< upt " ihc xcurctnco of ^ btriher apnrtptiiti. 
du si'iiiu ^ ht, Ntf,ip{ie>3-}n vthiclt, oi-tupi'it h<i*- 
imr Jrad t<i bifis <.<. !.pg o. avij\c scuurtlv If iht inj^ennft 
threshold tor the petfortnance tottsionmg is exceeded dunng 
an accidem, the eifictnc motor operates wah an appropn- 
stely high torque. 

1 0003] 5n ...i3)un^ lOT ^^ the prt-k nwntng of the salt i% 
>^ I', iK thsuiw.it jguttLs Mtoatioi o a's,! b Kkma of tht 
sa^el^ but vjn o(.>.ur m thd! \ be prt-tt'isjonjng ail t^it 
<iia<.k Lv taktt) ot<t of ihc safetj belt system and tht Mletv bcfi 
rests taughtty agatast the bcsJy of the stfapp©a-m persoti, 
whereby depending upon the dnvmg situatioa, ai the end o! 
the prfcLrtetoiung pro>-bss ont linoot prctimit- thii Ma a 
sUiibt to!war6 dispbccm nt of th(, bcid> of the sinpiitd in 
oi.t.tjpAni, thv i->ii.<,jv 114 di.sk "t ht blot.King' system on the 
s>.k a !lu Ov!' rt.vra<.iOC wii owaht into (nad 
trai'sp ui g i.ft4ii,tni.nt AJih Vusci^it rponent lo tht 
txtL it f^<! ill ibfs bi" tsiV i isit. in «.> ihv I fi ^Vin^ <«isk i 
'i. wn c It iti -^n < S 'U b It "iil m i- h \ \ ir ' tv', n 
!s {Kr'ti tied n orkt 3 bt tbt bkv.knt, d sk iiui n it^ 
io-'id ttan-srrtitsjuiii possuoti, ihctc must i)e e8ectcd m « dts- 
advanisgcpus manner, atter v,onJui(o» of «a<.h reversible 
prctensioiimg, an additjojjal post teti.'SiOomg with a some- 
what greater force than d»nag the pretensionsiig, which 
jjs 1 1 in u idcsirtd sttes.Mng oi the s-ystem and/or rt-dat. 
(jofi of wtiif cotntcjn for the vehicle occ^itpant. 

imiA, h s thcfi-fofe an obitti of the mutation, with a 
s.-itt:tY i'clt reuaclor havmg the aJorettientioned feamrcs, to 
prevent a pttmatutt a<,tivatioB of thi, bl«i,kii)g N>'«ieni and to 
theteby prediidc a selt-bfockuig. 



[{KH)5j Tfie rcaiiMttoK of this object, taclading advanta- 
geous eT;!\)dmienis and further developments of the inven- 
tion, rcsui! t; c>m the wnient of the patent claims that follow 
Ihis descripijof), 

imm^ 1 i c h is!c u t !,(,{ u ! thi. aisf irtion .s th it is 1 t,tar 
mv-thaii sT 1 X iht ,.onf ^-.tioi c L tlx b. it sh ift to the t 1 1 in^ 
motor d vvvni r spin! noninc- is pre d^,J tha m^s^« ^ 
v,\th ant-xitrn-il iduih np li the ht. t she'll whcttby tht. sp(ri! 
(oothttig is sjppciivd is,ajii'> ixtd _>unfct bt iiiii. sucb 
that tipon ihc ott irrt.fi<.t 0" au d\u 1 ^ tiini, oi th. sp ai 
toothing directed agsinsi me couotw-beanng due to a load 
acting tipon the belt shaft »n the belt withdrawal direction, a 
fotaikui of the sptrai, for recetvmg a torque apphcd by the 
belt shaf(, is preveated via s stippori force. 
fO(H)7] To the extcat that the jnventton proposes a spiral 
toothing as a traiKMinssion step for the iransfet ot the dnvc 
tdovemeot of the ekciric motor to the belt shaft, the taven- 
l!ve concept also mvoives. bv means <tf a isattabic design of 
the spiral toothiriu of ov Jnoaas ol other measures at the 
conclusion of fbt tetisKM-iuig movemeni vis a roistioaoi tiic 
bcii shdft in tht. Hit \<*)!.dmg direction, tht, prevention of s 
reversal of the sjeli shaft, d«t. to a load acting iipon thv btit 
shaft wj the bcli wilharawai direction, bs pft,vi,atng the 
rotation of the spiral loothint^ m ihe appropriate dirw-twti of 
rotation to such an cxtem that the torque applied bv the belt 
shaft IS absorbed without perouttjng a reversal »t the belt 
shaft. This prevents an activation of the Mocking system m 
an advantaijeous manner In this cotinection, tlx, s.piral 
toothing iscorfcgjrtd m sjt,'^ a v-av !h t m Ibe otit di'tctioo 
of fo*ai)cm -f ttii. spi. 1 Hi lib"!), tianuiy nt tht imswrant; 
diroctioti irt conformitv wittj t!w belt wjndmtt direciiort, the 
effiooncv ot the eeax i-nechanisiri can b«j tuijv utsuacd, 
vkh(,teas in the op)x>si e dirtv. lOii u! fuiat'Oii, in -jthi-r words 
m co(itoit*iitv w.tb the b^l! \<. thdrawa' di'ey.t!np, pre\ eniing 
fotal«>n o! tlie spiral is broigni about m t^tai »ht spiral 
toothing IS suppof^-d agatf st a fixed c .i.rfcr bcartDi, m sut.h 
a wi> th,it with an axti. ioadn^, ot ibc spiral loothtiig 
dirccttd against ,bi. touiu r beirinp d\.e to tiic belt !>haft, ihe 
pttvtntKm o* 'Hl. rotai i ot XH s-^ira. ts Koapbt aboi'! lu 
tht su)po-' iofv-v To tn<. ex tilt lliat i! tit vOfLii-sim « 
prUcrusio) int. tik bell shut a tnnjut, nts joi") tlic '■pa ! 
KHifh iiy n s it.a is (o J 1 d\ii! kj,idinc »J ti^i. wi t o'liioj; 
ihn cm \-K corvt. led fiitt n 3ppf fintch wUni, sjpf i t 
toice. 

[BOtW] Jo l-i. v-vicm iha* pursuant to fcP 0 h'^"- 'il ^ A2 1 
ptftortnatitx Misijnir(> 1-, a sti pnvic'i.d n tht (vtn> if 1 
<t»sh,tiicusto ai» cieUfii. mou t ,im. i ,3v.if ifi< v ni sii 
embodied as t sjsnal toothirp is Aso m ■ pit. Udt i kf lu 
perlormani^ tcnsiotiing to 'he c\tt ^1 i-^i i^- ^ k' n i< avuoi 
». destijtttd to apply it appfopnalt tosxjuc However the 
pvrtt>rnun--c tensioning can afet* be effeuod via another 
tensfoncr dnvc that a«s upon the beU ishaft, or via a 
tensiioncf, for example 3 buckle tca.sioner, that is disposed in 
some oUier region ot the safety belt .system, 
[090$] Puisuani to one embodiment of: the mveniion, the 
spiral tewthitig is ctiupled via a mner-wheel gearing 10 a 
dove shall ol tfie eketric mo >f ITiis msolvcs an especially 
spice sav £,i, nutwer o <. wstui n n if the safctj belt 
resratior, because the el ulri m lic i ejij K disposed directly 
over the shaft portion of the satety bejt jctjacior. 
[tK)iO] To the extent that pursaant to oat embodmient ot 
the m«,oiioti 1 crown whtti gear tnccbamsm ls provided as 
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MUniiUvtlv -^L M.N 1 ih itun^t r d i tcanrit, 

i 'it-vd 5, i Df, i) h yotrolkti n\ t! t,rci txpt-tc-c 
fjun% ra ss poJu toi in st ■>c^(.r tht im, of i 

''at. t-c in^^ a> jva ut, t !(. uivtniion i t prt-tiuvJu! 

mil Pi.i-iijnt m emb.)di>u * sit 

[WI12] I'hc prcventurift oj the sp to. roiauoa tx, i,ariiea 
out putsusnt to a» erabodancnt ot the mvenuon ih tbai 
disposed bttweeti she coumer-beanog and the test lm6 ot 
thread of the spiral loothmg is a component ihat »ncreascs 
friction. The frictroti-increasjngconiponeatcan, ptiistiani to 
an cmbodimeat of the mvemioi), bo embodied as an itn«- 
mcdjate or spacer dtsk of a tnaterial havmg a non-linear 
vtxfiiwent -^i tnu«n fw t\atnplc elas(om<-f^ are 3n par 
ucuhr d^iilk ihii ihv J'fe-I ) tuf^c ni,Tease<; an 
o\ponew ^IK tKt^ ismi, inaioi ! f rte otai <; 

[Ofln] Mtt. n IIS h iit ! m U <.4! • i- P' >\ > t.<! IhJt 
ckicrui j\ iK u f i N o iM (^it.i<«.s wtbJl 

[he lirs (►iRui ii ! ndu"- tU cikti uHhe 

supputJ I 1 ' ir f tU fcj ins than 

without th 1.1k 1 < nU u "-^ 
fW>14] Pufs.jAHt< hi Uiu,t ml d,K i MK t)\ dm! 
the 'iitrhct. c! k-t ( i!i<i.hjjuMi tba fi^t uc sp t I 
toothmgis provtct'' w ih <• iJxtlftvt,s^ f i lUs; st 
the earner sbatt js the cooical fnction ho<sv that is tmsUi: oi 
an dastjc material and has a correspond 11154 •'•h 
ecnbodjinem, tbc tncrease of the frictjoa lorec i.^ vift vicU < > 
the corneal shape oi: ihc recess and of the f riction iKiuy, ah 
well as bv ihc dasttc defermatioo, 
[OOH] PursuanE to a lurtbcr altt-raaljvi., a 1.0) ijr s i 
^prmti tiin i>c disposed befweeti gear metbsnism hemssWii 
111 1 I J il I ihi !g aad isrncr shatt and gear tntchainsni 
ii ) isi (.risided with faJthing vrutlures ihat mtttui 
ijagt upon axial dispiacetnent of the earner shaft; laaead oi 
the fompns^ion spnag, a teosjon apnng can also be dis- 
posed at the appropriate cod ot the earner shaft, 
[OOi^j Fjrsu<,nt 10 an tmboditnertt of the luvt-ntioa to 
iuv^<. (fit. ),Te\\.ti It n (i*- thv '•pixjl fotiition (he end lace- of 
>h (.3 ritr ^iial! svippniud -^...nns < «.haak of tht drft<- 
Nha 1 1 v-i. f V. fiH to h t u 't.is wav ao sppropristt 
braking raometif is prodiicect. 

[OOi"] XlitrnitAvi ihtviisn vhtcl xtluii. >t 
i-rowci wtittl t t3i ! tctijmwi vtu h !•> liIll ist b '"vsts. 
ff M s i<u )■ thi i.]t.t.tfi>. m I f atid l!u i) I r > 

iLi ^ 1 ^ ixnl k >d n i h in if shjf ' 1 
,1 mi > t, t.RV»,t> ^/n. 1 ir u.ii ra . _ 

r cjw(„ lit In n., m -xiKn { if ihc 1 lU i v 
shatt wilb ibe spirai toottHiig, 

[miS] IJiU xtti) tUd ilu Mm iuiii iciuti,-, PR. 
V tini, 'i St rii rinuuD art <iOt ^tt a-**.*}!!-!!© k furJhcr 
/J IS ) th )cqii(. v-mitit (.! tmm the M* <hii\, ilit eltclris, 
R jk I -I dtsjait i >. jth a furthfrpe'Jomanct rarjgt for 
j } 1 ini, i f nf Jm., n -ipitnt thdi ■4<.'v«,b to <»iiJ m the pre^u) 
tion oi: tht spiral rotalion, .« that m additiona! to thc 
prcveation ot the spiral rotiilwrn by the clcctiit tnotor, ss 
blockitig of tfjc rewtsal ot the sptra! looihmg m cootormity 



Wtlh Ihe \x.ithdt m d d i t!ui5 <. f tht- 1 !t sir ip is if.i Iwl \ a 
an approDnatc hokimp. nujrticnt. 

[mn] Sinv.t 1 wtvLt xs. n !n<. uxdsuits utiKi-vstn 
Sion ol tht rt usi) of t it- '•pital to l^im,^ 1 H id jUJt 
montcnts t,an ivt^ at>5>urbi. 3 the kMtit of ibt (.)<,(,Uic >ti, 
w-ifh d ptrf wnaiKv- ran^^ that strut's or paiJm iHf, i ^ )3d 
" i a I dJdj I ii!]y pnset!t$ fhe povsitaiiity dj, mg <j 
(ortt -JimitmR piia-s* shal is, addiUotialJy provided wiih the 
J sdii,tx. btit refractor, of e.titab!isht«g a «m 
tmiitM-l howias moment and hence of realizing an adaptive 
I fee 11 11 o s lor (,<i(np!i- tofejcthcr-suth d vtnglc stagi or 
lisj mtiiti st^£,e n jon r-vi For this putpost, fho holdiJijj 
tnomt. lot f hi. I. ktti I 1 oiof tin bt ad}«<iiab!e bv the motor 
u "t <. i Mil. K in i the toad thii acts on Ihv bt.lt tAiAti m 
the belt withdriiwa! dircfUot}. 

(M>20 \'> h tfie arranjietnen! o! ttw, <^irai tooth 

1 It, pursue It > an em' otiment of tilt, m%cftfton thi. carrn.r 
shaft thai carries the spiral tooihitig ts held wi a bearing at its 
cnd::.that is opposite the mitcr-wbeel geanng, is snountetJ in 

If) additfona! axwl or fhrtsJ bearmg thtt is surrouidcd bv a 
beanng bou.stng, 

[0021] LxpLdi nl in ! 1 s ( mtK ft » the t nl > miui 
ihv, thru-st be-vriiii, as i tup sha-atd bi t iiccjiv ii - 
JoiHg a defiet-tion of the catnt^r sfwtt owt of tht axi i carting 
po&ilion by a stnall angle ts made possible, whereby again an 
increase of the gear aiechantstn fnctton tn the context of the 
mveiition can be established. 

\m22] To the extent Uiat the moiititiog of the earner shatt 
Ml .ill atkiiiional beanng honstng isreahzed, tt is expediently 
ofi N i ^e<i pursuant to an etabotUtnent ot the iiiventton that 
' e xa int, hous'tJps form the tounfcr bearmg for the iptra! 

lOOlillfiS- 

{mi Uhib rites nthi ra\ jttj, at^ tathodiments of the 
invention v\iJ wiO bt vt-^enbcd bscquciat!> lltt d'aw 
mg .^;ti(iws: 

f<W24] F5G 1 an overai! view ol 3 sateiy be.it retractor 
having a prLMensioniiig dovjo;, 

(Oe25j iK, 2 ! L- dl-iy i retf4C! ir ol UC. 11 a vde 
vievs- o> lis itn>KUj(- wdt, *ith pretcrei t rg dt-vicv 

[0626] r iG- 3 a side view of ihs pretcasjotung device ol 
FIGS- 1 and 2 in s detaaed lUtistration, 

[00273 FIG. 4 a first etDbodiincni of the jwevenfron of: the 
spiral rotation by support of iJie spiral tooiiimg agaiast the 
l>caritt3 bowatng mi a diagraffltnatic jllustratioa, 

[tt0281 FKi. 5 the sabject aiatter of HG. 4 in s further 

etiwodiment. 

m2<)] FIG, 6 the subject master of HCi. -1 m a further 
embodiment. 

[mm] PIG. 7 the tsubject matter of MG. 4 tn a farther 
embodiment. 

[mm] lie <^ h sul t mtt i a FK ^ m a further 
embodimeoi. 

imil] FK-i. 9 s diasratiimatit; illustration ot the pfcvcn- 
tioa of the sipjra! roistion bv uiilizatton of the radial torces 
ui the fjearings of: the carrier siiaft. 
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n»333 FIG. 10 fee prevcmion of the spiral roiafion by 
jtuppori ftf the carrier shaft relauve to the tJrjvc shatt ot ihe 
electnc nnotor, 

[00341 FIG. 11 ibc prevention o! the spiral roiatton by 
support of the cartief shatt jn the crown wheel gear mecha- 

[0035] m* saU'v hJt r.travt.' 10 st<i ; lU. . 'us . 
U-shipedl)ouMng31 ihe [ kns i a 12 
w mourned m a ktioNvn mat ih' Tii, i s U - t 
tnted by the a^tjon ol d viindmg sprwt, ti-i! Ji^pcsv ^ i 
a spring cartridge 13 and which, after unwmfimg ot the 
non-iUusJratedbeit strap imm the beh shaft 12, sees to it that 
the heU ■s'rap w rewound onto tht btM shaft 12 svbcn tiji, 
v4tt.E ^cit IS '<iiv<.i off Ori iK -.\sttm sitk < t 'In. hoiismji II, 
vhv>i ^ ' JiirtJtr !histr-iti,o in ! K I <iti t wHuh i<s 
oc.,> Mt 1 c m utstHii* tt the spriii^, c i f t, 1^ rhcfe ii 
dtspo«;<,d hi, wtht notuitiVL L.i\t.r 14 tJ l i J ckitfg s\bttm 
oi the rctraao t'wt «»! )1 u^tr<ltui n dv-fsil and to this 
extent IS prcsximt, J lo wi th<,^«i.ti n of the blotkang 
■>>st(,(i5 j,stybecomrjl< iihvi.imr i s\st;,( jsthductinabek 

0t(^6 On'^ii^iJi )t h i i-Mfi,, t I ^, ( \\ > c 

mdicited b\ the rUoretK-t !ni<! tf i! i'' i i <;(. n it 1 6, 
as a iensodtr (?'!Vu -iw ^laf i s^-it') • i, |,f;,ttnsiotter 
tic using, 

[00373 '-a.i b<, wen i) . .r Ui » < > f TG$ and 
\ ihc dme ^ wt) M > U < k t u m »r 16 ^ s ^ 
whwv! Htaf mov^lnuism 17 iif m i irr (. - > IS ) ^ 

U vdst )>^d ri thv, (.arntr «.lwit )s a %ori<i w ^pu i! tooihirm 
(f)3i nies;hcs with sn external toothing 28 disposed on ihe 
belt shaft 12. The earner shatt IS is mounted m sa end 
t tr i. -1 M-'i as in a >,up shaped btanng 22 that is 
c!i hiscd* ( n tl-K Spirjlt }ofbiti l^i ik! iht. aosMlwhtel 
4 If nu^S." n 17 ^b L . > s .^i(.^22 js 

c'i'{"sv.' a 1 "-(.Jiiij^ 'nu ) 2* lUrtht-i liius 

' !(.J m r KA 2 and ^ '.c t ui lu s<.tn tram } \Ui> 4 tu !> 
}'t)038| I ! ihv I i'lsif 1 fcd tHibudjii'tnt, llie spiral toothmi- 
19 IS niit idJitii N 1 St It- hit i.Kjng spiral gear, so that b> 
mi.^fiS )t addit)0!uj sirmto! i! nn.-"i'tres catt js taken ihn 
vt fh a Utid *bil it tfiv vorRhsioii oJ a pattnsK-Xitng <)tts 
ux)f)!i the beit shait 12, ui the bcit withdrawal dtrccuoti 
(if row 4inis ^\ul ot^v (.^rr w 40; I'laS is ipplitd h\ tbt 
ixiit sbaf! 12 onto the spiral tciolhtog 19, and hence onto the 
earner shaft 18, js conwrted uito a trjcttoa-maeasmg sup- 
port force, so thai i8 this way a» arresting or prcvemtng of 
ihc rotational movemtnt of tfic spiral tooibmg 19 is brought 
about. 

\mm] ImixKKiH'iJs hf tt'tat. ttK mcos^ ii 111*. 
IrB-tionai tcuw dr<, {nimif !^ iili-ri«.cl in Hi.i'S 4 U> S 
whereby Witli the cmbodi!»e(»t ilfustratcd m IK*. 4 an 
iBtermedtftte or spacer dtsft 25, which is made ot a ajaicna) 
having a non-lmear friolional coefBcient, is di-^joscrf 
bel^^een the tjr<it lanJ or thread of tnt <iptrai t.wthmg 19 and 
the bearing housing 23 ot the cup~stiaped bearing 22. I hi-s 
material can fJC a suitable tis.'Siomcr wtih whteh, ,-is the axiai 
torce inct(SS«>e!i. tfit friutonai fotet, inert avts < xponentulK 

[0040] Ihc Kattni, d^k 26 tf-.! pursaant lo Fic, S is 
disposal between the spiral (ooihmg 19 and the bearing 
boiustng 23 acts m a sitnitar mafiner, according to sslutb 



under the cfifsct of she axial force {arrow 40) the spiral 
toothing tuas on a larger diaroetcr in the bearing than under 
normal load. 

[0041j With the tmlKximent lius'rjtta n HO ^ b. 
bfc»rt«!, )ousiaj,2'^ispn.\Kkd\Mtti<.<.t)r-ii. irtsts-sS" nu 
which cn^attci a ^om n friaum bcd\ 28 thii 's a ^.Uw 
spomimg shapt 4>)d is madt. oi j» t 'st ^ ii>=>!i.riai w 'bdi 
iut 10 the ooiBcaf s.bapfe, as weU un, th< cUs.ttc deformaU<>t) 
. )f the friction ktdy 28, the friciional iorce between the spiral 
ioottiing 19 and the bearing hoitsmg 23 js locrssasttl. 
[0042] In tht, same aisnner, ii tht embodtmcni , - ut, J 
m IK> 7, ihctv IS disfwued between the $pir?l to f-mt, 1^ 
and tilt htanttg housnig 23 a shtet-ltkc dtok tha i id. r 
the effect of force is elaslicallv deformed, so that the 
frictioiisl surface is increased and fhe fncttonal reststaocc 
increasses. Alternatively, it would also be possible to resiize 
a so-called "Knacltfrosch' approach. 
[0043] Withth<,embodtm<,otijlii<!tntedinn<j 8 tlx^rcts, 
disposed between the bca'mg housiifi 23 md >hG spiral 
toothing 19 a coTpres.s^on spting 30, Abttt-bv 'n a. dition a 
positive <,oin,vliot rat^sfts 31 IS provided liet^een the, 
I u H 2'^ i!)d he hrsf 'ard ur thread of the spural 

, '■ 1., 1*>, s<i I f on the mi?uen<-e ol torce (arrow 40) 
the spring 30 is ccmpresstd untd the positive connectton 
means 31 tnterlock. 

[0044] HG. 9 illustrates the possibihty ot mct^aang ilie 
fricitonal torcc between the sjiiral lootiwag 19 and the 
external toothing 20 of the belt shaft 12 m that with tfje 
influence ol an axial fotoe upon the carrier shaft 18, fitt latter 
iiiis by 3 small aagle 32 in tho cup-dtts^ beanng 22. 
[00451 Pits. 10 j}lustr3te.s. the pOvSsSbUity that (be cad tacc 
of ihf carrier sijaji IS j\ sispported upon s shank 33 ot the 
dfiM. <ihat! 34 ot tht tlociia »i 'tor 16, iherebv produung an 

[fK)4(> 1 V. V !') It the aown wheel loolhtng of 

* t, \ eaf nt^binism 17 that is eftecti%'e 

ttv L <<r <. s u t 34 ul til? ckctnc motor 16 ana tht, 
^ fit' - < if» lis 1 riiuKi St? >t ^onhe^-rat™ suth Hidi 

\ 1 iu \w hiduu ot tiL I. ifur stiat ^arfON^ 40) he 
ii insmissn)) t ih;, iio'i- vlntJ lit r iiKi-fun &m 17 
changes frot i rapid to liow, wht i, )/ aU<,Mat!V<,lv or in 
addttion an impairaient of the loothmg efficiency la the 
stages of the crown wheel gear mechanism 17 can be 
provided. 

[0047] llie fcattins ol the sub tei mitti,r of ihi,^ 3ocu- 
mtnts disclosed ui tht prectdmi^ Jes^f pt >n ihi- pitent 
thims the atistraa suo tn<, drawmi' cjn ix: ifnpoiiant 
tndividu.!s|lv as wctl as in any txnwbination with one another 
for rea!^^!tig the various embodiments of the invention. 

M&. feancelcd) 

f ^ --dt s! aft rUt n,tnr imrj i b o^-ki' !. s^M^ ihi is 
uiNKikd II) I vthi vastiM. ind^r sh^o u >i<( . 
matiiitr itd^st h .Mri>' i tciis iti.<\^\.KK ^vhKfi ciscn 
IhcKUsh.'l^U) f". tarrvii^ utir eisjh' pn cosk n ns. 
of a vthivk ccuinit c( npristiit, 

J sj f^l 1 1 \.\ mi <\^) thii a sbes \s.iih a'l external tooib- 

ttjg (20) of the bdt .shaft (12); 
a fixed counter-be anng (23) wfiereui .said spiral toothing 
09) is*«ppoiit.d i»;ainM said counter bearing such that 
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'ifKin m tK<.; t ! ii <(n ^,M<u 'oi'ima of «:aiJ spir<i) 

itje t J ? 1 1 i ii-i.fi; ; pon s'nd b<.l' ^'nf (12) i hdt 
iv. I J,rci hi ij, 1 n tat^m )f sucf s vwl kx>i.uHftj 

sn Utctnt rofi'or (16) <>s i w isiontr ri^t wicai!) said 
dectticmotoj e><«lapitd olx.-ounk to xjui t c!t >.h-<fi 
(12) via said spira! twthif« {19)- 

<;a«U{nrii toithri, (I'i; !s >u')(.. lu i di^i. vti ilt (?4) ol 

10 As)fi!\ btl! uiraLOc it. tdiujju ^hi) S fth.r<,io 

20 \sifet\ >t.l 'tttittor t..^^fv.ui> !0 ^ Sim IS,\'-ht.n,in 
nA sf > il -^'hia,, { 191 is i, nuc* i n 1 1'ne- s{i,.!t ( 1.8) <(!ia 

^\h^r^. 11 stiJ tif'tr sri<t t (18) i-. -imciW i to t^je aiikt 
wheel geanng (17). 

21 A.satt V btit rUr-cio' \ midipg to <.laim \ ' v,ht'i,i'i 
^ f .tUon fiiutisitiijtc mpinctiM^S, 26 2S 30) i<; i^v<'S-«''' 

SpsfSl lO(.!hi(!g (19), 

<i hp<icer dfsk (25) of a maurul i)s\iBg <> aon-iincir i^ocflj 
e»enl ol tucttoii » provided. 

23. Assfeiy belt tettactor acconiiog to daim 2.1, a beanag 
dteK (36) provfdtd tb^t defor>m axjelly and elasncsHy as 

iosd mcrcases, 

24 Asafc / bt!Erura.tcr<iv.<.ualio.:tu<.i p 2! a rem 
•» s-urfiti. ot «As5 cc'inter bk-anag (23l t! at *Kts s> spiral 
tot thiit)^, dV) IS p uwJcd %Mvi^ Clink il Ktt-,s (2''), dw! 
'h.r^iu disp •?<.d iKi vtid K-^rtM shu ' {l^) ib " i.onical 
Sficfinn bn;iv (2S) Ui-it «)as a t.-orrespondsnc shape and is 

25 A safci> b«if reUatlOf atturdjng td viatm Zi, whtrtm 
a compress spnng (30) is disposed beiween said touoter- 
bearing (23) and saf(J spiral toothing (19), and wherein said 



catntr !,h,»fi (lit) and s id <, mnier W irmg (2J) 4 psovukd 
\Mlh latchH g s ri a trts tH) Sin' u k ■'kj-K d irtfic; ir jx' u 

2^ ^.^sttA bJi ri.tr<(t f lOL-ording tocloJiti l", vhttein 
<;aid spi r il k othmg U9) is oniit d otj a earner shaft (18), and 
\>t herein sn . nd ( ',,t. uf siid cjmt t ^haft is supported agamst 
d sha!5k 03) "t <i dnsi. •J^fi ( J4> oi said ekctrx, ttiotorClSt 

27 \ sjt< t% bUi ju riL, or a.^or- itig t'> <.Uim 1"^ v^^.f rt n 

(17) that >.ie^'\e hehv«rt a amt. snajt (Mj r miJ 
<,tfcarK motor (16) anf i Cdntw -.baft (18) c.i «hn.f3 is 
formed ssid spiral tooEhing (19) hjis a ctiultj-stage tonfigu- 
rafion such that dormg aa axial loading ot sasd earner sbafl 
(IS), ,» tr^tistnissioii of sdid crown wheel cear rattbsristn 
(17) ch;«nges. 

\s > U! . > r U>ef.ia 

sMd Utt'fK rtlX i (16) IS dcs.,nd \Mih ^ furiUr {titoc 
msnce ran>!c tar appSvmg a ixikitng moment to aids m 
pft".t,nMiin 1 t fot mo ) ol s^ul spi, li m >ibint, (1*^) 

29 A s littv b>.h rt,nactor .v.^urdu)5, to thtni 2*^ >A[^Lr<,.ti 
Sdtd hoUmg n o-ner! ol -jsid ukcEr.» ! wur t,it>* adi Jsii-^lv 
Via d motor tontcol as, ? tunction oi load sctmg on -^li btit 
sh.!*!^ (12) in a belt wtilidfawal djrecUOJJ- 

30 A satetY btlt retractor accorditig daire 20, whtrvm 
said fimer shaft (18), whit j C4rnes <«id ^ptrai looibitig 
(19). on at^ en. ihi i-ef! opfositt wjc" miter- wheel geanttg is. 
held ui a fit-it i^efnii.; (2 ) ) md vvbtftin iti a rtg o.i ber^tto 
SBid spiral loolhi )^ (l'>) <ij d sajd n.if v,in;tl gt.sring (17) 
satd earner sb.« (18) )s mounted m <in additional tbrust 
hearing {22) tliat js surrotmded by a bearing housing (23), 

31. A safety belt reiracfor accoHling to cla im 30, wberem 
said thnist hcanng is embodied as a c«p-i*apetl bcanng 
(22), 

-12 A saieiv belt rcUaaor .nxctding to claim 30, wherein 
said iH-.aTin5 housitii', (23) tartiis said couot«r-bearing forms 
satd spiral toothing (11>). 



